Anti-CD166 single chain antibody-mediated intracellular delivery of liposomal drugs to prostate cancer cells.
Targeted delivery of small-molecule drugs has the potential to enhance selective killing of tumor cells. We have identified previously an internalizing single chain [single chain variable fragment (scFv)] antibody that targets prostate cancer cells and identified the target antigen as CD166. We report here the development of immunoliposomes using this anti-CD166 scFv (H3). We studied the effects of a panel of intracellularly delivered, anti-CD166 immunoliposomal small-molecule drugs on prostate cancer cells. Immunoliposomal formulations of topotecan, vinorelbine, and doxorubicin each showed efficient and targeted uptake by three prostate cancer cell lines (Du-145, PC3, and LNCaP). H3-immunoliposomal topotecan was the most effective in cytotoxicity assays on all three tumor cell lines, showing improved cytotoxic activity compared with nontargeted liposomal topotecan. Other drugs such as liposomal doxorubicin were highly effective against LNCaP but not PC3 or Du-145 cells, despite efficient intracellular delivery. Post-internalization events thus modulate the overall efficacy of intracellularly delivered liposomal drugs, contributing in some cases to the lower than expected activity in a cell line-dependent manner. Further studies on intracellular tracking of endocytosed liposomal drugs will help identify and overcome the barriers limiting the potency of liposomal drugs.